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and Labyrintliodonts of tlie Nortliumberlaml coal-field.” Now 
the illustration here referred to is not a restoration of the palate 
of C, cnstatusj Agassiz, but of that of (7. tuhtrculatus^ nobis. 
Secondly, he stales that we describe the upper surface of the 
tooth of C. cristatus as convex, whereas in reality we state 
that it is somewhat hollowed or concave.” Our paper noticed 
by Mr. Miall was published in the ^ Nat. Hist. Trans, of North- 
umberland and Durham,’ vol. iii. p. 61 , the illustration referred 
to in vol. iv. pi. 14. 

EXPLANATION OF PLATE XIX. 

Fiq, 1. Outside view of right mandible of Ctoiodus ohliquuSy nat. size. 
Fig. 2, Right mandible, seen from above : cr, articular piece ; d, dental 
plate; symphysis of jaw. 

Fig. 8, Left pterygo-pahitine hone, with dental plate attached, of Cteno- 
dus ohliqnm, nat. size : anterior end ; pty pterygoid border ; 

palatine border ; s, symphysis ; sp, rough surface for articula- 
tion with the sphenoid bone. 

Fig. 4, Vomerine tooth of CU^wdus, nat. size ; a, front, by side, c, hack 
view. 


XXXIX . — Notes on some Young Stages (^Umbellularia, and 
on its Geographical Distribution. By R. v. WlLLEMOES- 
SuHM, Ph.D., Naturalist to the ^Challenger’ Expedition. 

[Plate XVIII. A.] 

Since UmheJlularia was rediscovered by the Swedish Expe- 
dition to Greenland, the attention of zoologists has been 
specially drawn to it by a paper, with excellent jdates, by 
T. Lindahl*, who himself brought it down from the Arctic 
regions. Another note has been published by Prof. Kollikerf 
on specimens of Umbellularia which were brought up during 
H.M.S. ^Challenger’s ’ cniise in the Atlantic, and sent to him 
for description by the hydrograplier. Both authors were kind 
enough to send us their papers ; and as in the mean time we 
got a good many more Umbellulnriee^ and even young stages 
of them, I think a few notes on the geographical distribution 
of the genus as far as it is now known to us will be welcome 
to zoologists, as also will a few figures of the earliest stages 
which we brought up in the Antarctic Ocean. 

* “Om Pennatulidslagtet T^mhcUidoy' Kongl, Svonska Akademiens 
Handliugar, Pandet xiii. No. 8, Febr. 10, 1874. 

t ‘ Ueber den Ran und die systematische Stellung der Gattung JJmhrl- 
ltdaria,* Wiir/burg, 2. -Mai, 1874. 
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Oeogniphicul Distribution of Uinbellularia. 

Umbellidaria lliomsonii^ Koll., was found in the Atlantic 
three times : — 

1. Between Cape St. Vincent and Madeira, in hit. 35^20' N., 
long. 134^° AV., at a depth of 2125 fathoms. The speci- 
men is the largest tliat has been found ; length, according to 
Kolliker, 89*5 centims. 

2. 300 miles to the eastward of St. Paul’s rocks, lat. 1°47' N., 
long. 24° 26' W., at a depth of 1850 fathoms. This is the 
smaller specimen which was sent to Prof. Kolliker, who says 
it has a length of 27 centims. 

3. On the coast of Brazil, off the mouth of the San Fran- 
cisco river, lat. 10° IP S., long. 35° 22' W., in 1600 fathoms. 
A half-grown specimen. 

In the Antarctic sea we brought iiji five times dilVereiit 
stages of an Umbellularia which is very much like the 
Atlantic species ; but whether it is the same or not could 
not be decided, as the specimens of the latter had already 
been sent to Europe. The Antarctic species was found in 
the following localities : — 

1. Halfway between Prince Edward’s and Crozet Islands, 
lat. 46° 46' S., lon^. 45^31' E., at a depth of 1375 fathoms. 
A half-grown specimen. 

2. 84 miles to the westward of Hog Island (Crozets), lat. 
46° 16' S., long. 48*="27'E., at a depth of 1600 fathoms. A 
full-grown specimen of nearly the same size as the first one 
found in the Atlantic. 

3. Near the ice-barrier, lat. 62° 26' S., long. 95°44'E., at 
a depth of 1975 fathoms. Several very small and middle- 
sized specimens, some of which will be described hereafter. 

4. On our way from the ice-barrier to the north, lat. 53° 
55' S., long. 108° 35' E., at a depth of 1950 fathoms. Rather 
small specimens. 

5. South of Australia, lat. 42° 42' S., long. 34° 10' E., at a 
depth of 2600 fathoms. Middle-sized specimens. 

AVe also found an Umbellularia in the PaciJicj at a depth of 
2440 fathoms, to the south-west of the Louisiade archipelago, 
where two specimens were brought up, which very likely are 
different from all those which we got before, as the polyps 
appeared to be more flattened, wider, and shorter. 

During our cruise through the Alalayan archipelago none 
of these Pennatulids came up. 

According to these data, Umbellularia was never found by 
the ^Challenger ’ in such comparatively shallow water as that 
in which it has been obtained off the coasts of Greenland. 
In the neighbourhood of the Antarctic islands it was often 
found in very deep, never in shallow water. 


Dr. 1\. V. W'illciiiuc.s-Snlim on i>omc 
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The followini:: i.^ a list uf all the (lc])ths from which Umbel- 
hihiria has been bnniglit np : — 

1. UtV the coa.'^ts of Greenland : 236 fathoms {Adrians)^ 
410 and 122 fathoms {Lindahl). 

2. Jn the Atlantic: 1600, 1800, and 2150 fathoms. 

.*). In the Antaretic sea : 1375, 1600, 1075, 1950, and 2600 
fathoms. 

In the Taeific in 2440 fathoms. 

The greatest depth at wliich this Kx])cditioii ])rocnrcd Um- 
belliilaria is accordingly 2600 fathoms, the least 1375 fathoms, 
it is nsnally associated with snch decidedly dec])-sea animals 
as Ophiofjh/phaj Ijnsim/a^ Pourtalcsia^ Ananchytids, ^Innop- 
sids, l\talophtlialmu$j Gnaihophausiaj Macrura^j Ac. 

After these remarks on its geographical distribution as far 
as it is known to ns at the present moment, I shall ])i*ocecd to 
give a few details on its young stages, which were found at 
station no. 3 in the Anbirctic sea, and wliicli show, better than 
the full-grown specimens of Lindahl and Kolliker, tlic very 
marked bilateral symmetiy of the polypary and the order in 
which the polypes succeed each other. 

Lindahl Inis "iven, on page 8 of liis paper, an ideal sketch 
of what he thinks to have been the successive appearance of 
the polypes on tlie ])olypaiy. According to him, the oldest or 
terminal polyp (xin his and in my figures) remains during the 
first five stages at the to]), above the others. Then only the 
lateral polypes (i. and ii.) come forth, and two of them advance 
to the top, while the terminal one is removed towards the 
centre. 

In the Greenland species of Umhellularia this may be 
perfectly coixect, but in tlie Antarctic species, of which we 
actually got the young stages, the mode of grow'th is a little 
different. Thiswill be confirmed by a glance at my figures. The 
smallest specimen (PI. XVI II. A. fig. 1), having only a length 
of 41 millims., shows clearly that here also a terminal polype (x), 
Avhich is 2 millims. longer than the lateral ones, has first made 
its appearance. The lateral ones have come out a little later, 
but both at the same time, not the right one earlier than the 
left, as is supposed in LindaliPs diagrammatic figures. The 
same stage is rei)resentcd by a larger specimen (fig. 3), length 
100 millims., in which the terminal polype is still the largest, 
but in which the lateral ones are already nearly of the same 
si/.(‘. The reason wliy in this large s])ccimen there arc only 
tince polvpcs, while a much smaller mic now to be de.^eribed 
has already four, is ])robably want of food. 

d'he first change whioh lak<-s [)laee is the coming out of 
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another teniiiiial polype, which is efiected by tlie tirst polyjm 
(hitherto at tlic top) being removed <a little towards one side ; 
and wc now get an arrangement (fig. 4) in which there is a 
])olype close to the top on each side of the end of the rachis, 
or they both grow out at riglit angles from the latter ; and 
the pol}'])aiy now, as in fig. 2, presents a perfectly symmetrical 
arrangement, viz. two polypes on one side and two on the 
other. 

The end of the rachts is clearly visible in fig. 1, which has 
been drawn from a specimen made transparent ; and it is in- 
dicated by a knob in fig. 2. Spicida were not visible in fig. 1 . 
Zooids are first to be seen on the ventral side of fig. 2, and so 
they arc in fig. 3 ; in the largest of the .specimens here figured 
they cover the ventral side of fig. 4 a, but leave free a middle 
line on the dorsal end of the same. 

The mode of growth of the polypes in this Antarctic 
l^mheUidaria is therefore, so far as our specimens show, as 
follows : — 

1. Tlie terminal polype comes out (fig. 1). 

2. The terminal polype grows, and two lateral ones come 
out (figs. 1 and 3). 

3. The terminal pol}’^)e loses its place by another one coming 
out, and is removed towards the side (figs. 2 and 4). There 
are now on each side a terminal and a lateral polype (according 
to Lindahl’s nomenclature). 

4. A fifth ])olype is coming out in the centre of the poly-' 
pary (fig. 2i, III.) ; and the rest of the pol}"})Cs vciy likely 
come out below the first two lateral ones. 

In the earliest stage there are neither spicula nor zooids ; tlie 
latter, when they have come out, leave a line free on the dorsal 
side of the polypary. 

H.M.S. ^ Challeu^er/ 

Manilla, January 187o. 

EXPLANATION OF PLATE XVIIl. A. 

All the figures give the natural size of the polypes. In fig. I the 
rhachis has been put in as seen by a low magnifying-power. Letters 
the same in all the figures: — t = terminal poh’pes ; i. and ii. = lateral 
polypes ; iii.= third lateral or fifth polype ; z = zooids. 

Fifjs. 1-4. A'oimg stages of Vmhclhdnria^^.*^ j found near the antarctic 
ice-barrier, lat. 0i^20' S., long. ‘Jo® 44' E., in a depth of 1975 
fathoms. 

Fiij. 1. From the ventral side. Length 41 milliiiis. 

Fi(j. 2 a, from the ventral side ; 2 from the dorsal side. Length 
52 millims. ; length of polypes 7-8J millims. 

Fif/. 3. From the ventral side. I^cngth 100 niillinis., of polypes 11 milliiu.s. 
Fir/. 4 <7, from the ventral ,«ide ; 4 b, from the doi*sal side. Length 
385 millims., of polypes 15 millims. 


